body itself being utilized as one plate of the capacitor. A radio-frequency oscillator-detector converts changes in relative distance between the two conductors into an electrical signal ample for conventional recorders.
This proximity pickup is itself insensitive to airborne ambient noise, permits a virtually unlimited and fiat audio frequency response from d-c up, and has the simplicity and ruggedness of a transducer with no moving parts. Because it can reproduce with great electronic amplification vibrations of, for example, the surface of the exposed heart, without mechanically damping or modifying them in any way, it provides some unique advantages in studies of cardiovascular sounds.
Proximity recordings from the precordium and from various sites on the exposed heart are illustrated and discussed. H. B. BUgC~rELL, Mayo Clinic, Rochester, Minn., U.S.A. Circulation, 1963, 27, 878-889. The problem of an electronic pacemaker stimulating a heart in which normal ventricular excitation has been restored is discussed.
ARTIFICIAL HEART AND PROSTHESIS
1913. A pneumatically driven sac type of intrathoracic artificial heart. T. AKUTSU, V. MIRKOVITCH, S. R. TOPAZ and W. J. KOLrr, Dept. Artificial Organs, Cleveland Clinic Foundation, Cleveland, Ohio, U.S.A. (Suppl. to) Circulation, 1964, 29, 86-90 A pneumatically driven sac type of artificial heart made of polyurethane has been described. Twenty-two experiments with these hearts were performed in dogs. Four dogs survived longer than 15 hr. All of them died of multiple emboli derived from thrombus formation inside the artificial hearts. Plasma hemoglobin concentration was high. Hydrogen ion concentration was maintained within normal range when the artificial cardiac output was sufficient. Peripheral reactions to quinidine and levarterenol while the circulation was maintained with the mechanical heart are described. The chance of thrombus formation inside the artificial heart may be less when Silastic is used and a calf is the experimental animal. 1914. A sac type of artificial heart inside the chest of dogs. T. AKtrrso, V. MmKOVITCH, S. R. TOPAZ and W. J. KOLEF, Dept. Artificial Organs, Cleveland Clinic Foundation, Cleveland, Ohio, U.S.A.J. thorac, cardiovasc. Surg., 1964, 47, 512-527. (1) A sac type of artificial hearts made of polyurethane were driven by compressed air. The air was blown into the space between a rigid housing and a collapsible blood sac.
(2) Twenty-two experiments with these hearts were performed on dogs. (3) By improvement in extracorporeal circulation, surgery, construction of artificial hearts, and regulating mechanism, the experimental result was improved. The longest survival time with an artificial heart within the chest was 27 hr. (4) The dogs that survived for approximately 24 hr died of the same cause--multiple emboli that resulted from thrombi formed inside the artificial hearts, especially around the valves. (5) Plasma free hemoglobin concentration was high, but pH was maintained within acceptable levels in those few experiments in which sufficient cardiac output was maintained. (6) Advantages and disadvantages of the sac type of heart, causes of death in experimental animals, and prospects of solution of current problems with artificial hearts are discussed.
CIRCULATORY SYSTEM, GENERAL
HEART--See main heading HEART CARDIOVASCULAR, GENERAL Surg., 1964, 88, 327-344 . Two techniques of "assistance to the circulation," cotmterpnlsation and left ventricular bypass, were studied in the experimental animal. Although both approaches represent ingenious concepts their incorporation in practice revealed some problems: (1)Nine experiments using the Counterpulsation technique in the dog and calf revealed difficulties from: (A) problems in synchronization of the external pumping ventricle; and (B) inability to remove the blood at a sufficiently fast rate through a single cannula to regularly influence cardiovascular dynamics in desired fashion. (2) Thirty left ventricular bypass experiments revealed that the bypass had to be complete to be of assistance to the heart. When it was complete, left ventricular pressure work, coronary flow and left ventricular diameter were reduced. Left ventricular diameter could even be reduced after experimental coronary artery occlusion. It was not possible to insure or maintain complete left ventricular bypass using the techniques and instrumentation described, and it became apparent that partial bypass could be detrimental and increase coronary flow requirements. Each used a different semiconductor configuration, thus affording an opportunity to examine such strain gauges with an eye toward medical pressure transduction. The gauge elements studied were: a thin mylar film; resistant paint sandwiches; diffused silicon bridges; and silicon cantilever gauges.
The best over-all gauge in our study was found to be one which used a silicon pair cantilever as its active element. This element is placed in a rigid mounting which can be strapped about a vessel to measure blood pressure by "feeling through" the vessel wall. in response to a single pulse delivered by a mass electrode is considerably less than that of an uncurarized muscle adequately stimulated at the same temperature. Increasing the duration of the stimulus does not overcome the barrier of the curarization. It was observed that a muscle stimulated in chloride Ringer's by a single stimulus, which elicited the maximum response capability of the muscle for the specific environmental conditions, did not show any large increase in amplitude of tension in nitrate Ringer's. An increase in the amplitude of twitch tension in nitrate Ringer's was observed only when the peak twitch tension of the muscle in chloride Ringer's was inadequate, due either to the choice of stimulus pulse duration or to curarization.
1930. An electromagnetic brake activated by eyebrow muscles. L. VODOVNIK, Univ. Ljubljana, Yugoslavia. Electron. Engng., 1964, 36, 694-695. After a discussion of the processes which are initiated when the driver decides to brake, the possibilities of shortening a part of the reaction time are considered. An experimental system with an electromagnetic brake activated by the action potentials of the eyebrow muscles is described. Some possible improvements and further applications (e.g., for amputees) are proposed. . Breathalcohol levels reflect blood-alcohol levels, since an equilibrium exists between pulmonary blood and alveolar air. Three methods of estimating breath alcohol have been studied: the breathalyzer using samples collected directly, the breathalyzer using samples stored in plastic bags, and the KitagawaWright method. Various doses of distilled spirits were given to 18 healthy young men and the alcohol content of their alveolar air was measured each half-hour for several hours, using the three methods; venous blood was also analysed chemically for alcohol on three occasions in each subject, by the Nickolls method, at times when the arteriovenous difference would be negligible. All three methods of breath analysis were suitable for practical use, the readings were reproducible, and they correlated well with blood analysis. Experiments showed that the error in breath-alcohol readings due to alcohol in the mouth was negligible 15 min after the drink. The endomotorsonde permits miniature measuring instruments to be quickly and easily introduced into the gastrointestinal tract. The capsule is controlled from outside the body. The physical properties of the built-in strain gauges are sufficient to record faithfully the pressure changes in the small bowel. This technique has no hazards to the patient for no accidents or complications have been encountered. If the micromotor develops any defect the endomotorsonde can be pulled back through the mouth, and when the connecting thread ruptures it will be eliminated spontaneously.
Metal pH electrodes are being constructed in the fore end of the capsule, and are being tested in vitro. The endomotorsonde may also be used as a traction system. A catheter can be easily introduced in the small intestine by the micromotor, and aspirations from the content of the small bowel at different segments quickly performed. An in vivo method to study blood flows and absorption capacity simultaneously in an isolated jejunal segment of the dog was presented, The details of the experimental technic and its accuracy were described. of an Instron extensometer and data obtained relating load, extension and time. Mathematical functions have been derived which characterize the behaviour of skin before the yield point is reached during stress-strain experiments, and which describe the stress relaxation observed when it is held at constant extension. It was found that a different function characterized the behaviour of skin above a load of about 200 g. In the higher range the equation was the same as that obtained with highly orientated collagen from rat tails. It is suggested that during the initial extension the collagen wickerwork is being orientated, and that at higher loads the stress-strain curve is produced by the stretching of orientated collagen. electronic assembly for studies of combination spectra dispersion is described. The assembly consists of ISP--51 spectrograph with a photoelectric attachment (FEP~I) for it and a complete set for combination spectra dispersion analysis. The fluorescence spectra of adrenohitine and noradrenolutine obtained by oxidation of adrenaline (free base) and noradrenaline (bitartrate) were studied. These spectra were found to be identical to the fluorescence spectra of urine extracts treated by the same method. The method of spectrophluorometry enables to differentiate the fluorescence of catecholamines from that of drugs (chinidine, tetracycline).
Gastric hypothermia--
533 540. A programme has been written for the production of dosage information around multiple radium sources in arrays similar to those found in gynaecological situations. The arrangement of the sources is measured on anteroposterior and lateral radiographs and is transferred to the computer (IBM 1620) along with other pertinent information for the numerical work by means of punch cards. The output may take the form of a tabular listing of co-ordinate points and corresponding dose rates, or of a plot containing isodose information. Any plane (at 1 mm intervals) parallel to either of the source radiographs may be chosen for plotting, and successive choices of planes for a given patient are easily made.
Photoionization detector for gas chromatography--I: Detection of inorganic gases. M. YAMANE, Hitachi
Central Res. Lab. Kokubunji, Tokyo, Japan. 3". Chromat.
1964, 14, 355-367. This report describes studies of the photoionization detector which has been developed for the measurement of small amounts of components in the gas chromatographic analysis. By the use of helium as both discharge and carrier gas it is found that the detector can respond to permanent gases with high detection sensitivity, particularly when the helium is purified by the impurity traps. Details are given of the operating characteristics, and the effects of impurity on the background current and the output signal is discussed. A simple device for labelling or staining of chromatograms or electropherograms has been described. It may find a wide application especially when radioactive, toxic or expensive solutions have to be used. This device is composed of a number of identical units made of polymethacrylate. Individual units are hollowed out in such a way that when connected together, long and narrow slits having a hexagonal cross-section are formed. A very limited space of the slits reduces the volume of labelling solution to minimum. Filter paper strips are introduced into the slits for further treatment. 1961. A modified apparatus for carrier-free preparative continuous electrophoresis. K. W~EK, Medic. Dept., Rudolf-Virchow-Krankenhaus, Berlin, Germany. J.
An automatic method for
Chromat., 1964, 13, 111-118. It has been shown that inconsistent results are obtained in carrier-free continuous electrophoresis according to BARROLLIER and his co-workers, in spite of all the advantages of the system. The apparatus was therefore modified. The electrophoretic separation of human serum proteins was chosen as an example to show that it is possible to achieve constant test conditions and satisfactory separation results with this modification.
X-ray spectroscopy in biology and medicine--VI:
Use of an ultra-soft X-ray source for the nondestructive detection of microgram amounts of sodium and magnesium. article describes a strain recording system developed specifically for tree response studies, but which has general application to laboratory and field work where a number of resistance strain gauge records are required. It is battery operated and is calibrated in such a way that it is not affected by supply voltage variations. The particular unit described has a non-linearity of less than 1 per cent of maximum output and is suitable for measuring dynamic strain having frequency components up to 10c/s. 1966. Electronic assessment of pasture growth. F. J.
HYDE and J. T. LAWRENCE. Electron. Engng, 1964,
36, 666-670. A description is given of the design and construction of an instrument for the non-destructive measurement of the growth of grass. The capacitance of a probe is changed when it is placed on the grass and this causes a change in the frequency of the transistor oscillator to which it is connected. The difference between this frequency and that of an identical fixed frequency oscillator at 3Mc/s is converted to a deflexion on a d.c. microammeter which is approximately proportional to the capacitance change. It has been shown that the meter deflexion is correlated with the total water content of the grass under the probe. Laboratory measurements have been made on growing grass to throw light on the mechanism of the capacitance change.
1967. An electronic device for counting and recording insects in agricultural research. E. J. BRACH and W. J.
MASON.
Electron. Engng, 1964, 36, 761-764. To combat the insects in wheat and flour, entomologists must study their habits. For example, how many insects are in a unit of wheat or flour and when is their period of greatest activity? An instrument is described for determining these factors. It consists of an insect trap, optical transducer, counting circuit, timing unit and printer which records the number of insects emerging from a container of flour or wheat to forage for water. A mercury strain gauge has been designed to measure pulsatile circumference changes of the dog femoral artery. Since these data are being subjected to an harmonic analysis, the frequency response and stepfunction response of these gauges are important considerations. This report describes a method for obtaining this information. Joliot as an essential link in the chain of research leading to practical use of radioactive isotopes and of atomic energy. They describe some of the major technical applications of this discovery, and show how radio-elements are used in practically every field of modern science: physics, chemistry, biology, geology and archeology, and have become a universal tool for solving the particular problems of every modern laboratory. They conclude that it would be as absurd to try to picture modern society without radioactivity as it would be to imagine it without radio or even electricity. APPRECIATION The International Institute for Medical Electronics and Biological Engineering presents this section of references and abstracts on behalf of its parent organization, the International Federation for Medical Electronics and Biological Engineering. The work is made possible through authorized portions of the Institute's service budget and through the kind co-operation of hundreds of individual authors and collaborating publishers who have sent material and given permission to reprint abstracts. In particular, we wish to acknowledge the active participation of the following institutions, publications and individual abstractors:
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